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Emulsion	  or	  “mousse”-‐	  primary	  form	  of	  oil	  at	  coast	  





Hurricane	  Alex-‐	  late	  June	  2010	  
TS	  Bonnie-‐	  late	  July	  2010	  



Stability	  of	  oil:water	  emulsions	  

From	  McLean	  and	  Kilpatrick,	  1997	  

Stable	  emulsions	  form	  due	  to	  
surface-‐acTve	  components:	  
asphaltenes	  and	  resins	  



QuesTons?	  

•  Fate	  of	  emulsified	  oil	  across	  an	  coastal	  
headland	  elevaTonal	  gradient	  	  
– Natural	  recovery	  processes	  	  
– Factors	  that	  limit	  biodegradaTon	  

•  Response	  strategies	  
– Efficiency	  of	  manual	  removal	  approaches	  
– AcceleraTon	  of	  marsh	  biodegradaTon	  processes	  





2	  cm	  

Small	  surface	  residue	  balls	  on	  supraTdal	  beach	  surface,	  Fourchon	  Beach,	  LA	  



Characteriza*on	  

Dimensions;	  porosity;	  density;	  	  
	  salinity;	  N/P;	  	  oxygen	  	  
microprofiles;	  full	  PAH,	  alkane,	  	  
biomarker	  profiles;	  
sulfate	  

N=118	  



From	  NOAA	  SCAT	  job	  aid	  



Gulf	  

1	  m	  

Plot	  1.B	  5/12	  
November	  4,	  2010	  



Gulf	  

1	  m	  

1.  Image	  
2.  Subsample	  individual	  oil	  pieces	  



Gulf	  
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2.  Subsample	  individual	  oil	  pieces	  
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Gulf	  

1	  m	  

1.  Image	  
2.  Subsample	  individual	  oil	  pieces	  
3.  Composite	  (top	  2”)	  
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4.4%	  coverage	  

Image	  processing,	  allowing	  individual	  measurements	  
of	  projected	  areas	  and	  surface	  coverage	  of	  oil	  pieces	  









Findings	  to	  date	  

•  PosiTon	  on	  the	  landscape	  which	  determines	  
geochemical	  condiTons	  and	  subsequently	  rate	  
and	  extent	  of	  bioremediaTon	  

•  	  Moisture	  content	  limits	  biodegradaTon	  in	  
supraTdal;	  oxygen	  mass	  transfer	  limits	  
biodegradaTon	  in	  the	  interTdal	  and	  subTdal	  

•  Aggregates	  are	  stable—transported	  over	  the	  
beach	  surface	  into	  the	  marsh	  buried	  in	  the	  
profile	  	  





Aerobic	  biodegradaTon	   Anaerobic	  biodegradaTon	  

Geochemical	  biodegradaTon	  modeling	  







Phenanthrene	  and	  C1-‐phenanthrene	  

N+sulfate	  

N	  added	  CTRL	  

SHORT-‐TERM	  



Phenanthrene	  and	  C1-‐phenanthrene	  

N+sulfate	  N	  added	  CTRL	  

aker	  326	  days	  

*	  

LONGER-‐TERM	  



CT
RL
	  6
2d

	  

CT
RL
	  9
1d

	  

N
	  a
dd

	  9
1d

	  

N
	  a
dd

	  6
2d

	  

N
/S
	  6
2d

	  

N
/S
	  9
1d

	  

Re
pl
ic
at
e	  

CT
RL
	  c
or
es
	  

32
6	  
da
ys
	  

DGGE-‐SRB	  on	  0-‐2	  cm	  soil	  samples	  

All	  sequenced	  bands	  were	  
idenTfied	  as	  Anaerolinea	  spp	  	  
(Chloriflexi)	  	  
Similarity	  indices	  ranging	  from	  	  
0.71-‐0.75	  



Future	  direcTons	  

Resolve	  differences	  
in	  PAH	  degradaTon	  	  
studies	  in	  marshes	  	  





QuesTons??	  


